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Motivation

ÅVME has a few advantages:
ÅHas been quite reliable

ÅHas predictable interrupt response time

ÅWe have a lot of $$$ invested in it

ÅVME has many disadvantages:
ÅVery poor price/performance

ÅDifficult development/debugging environment

ÅAging technology:
ÅExisting devices becoming obsolete and unsupported

ÅFew new devices  being developed

ÅLocal vxWorksexpertise is disappearing as staff retire

ÅWe need to look to alternatives for the next decades of the APS

Åaǳǎǘ ƴƻǘ ōŜ ǘƻƻ ŜȄǇŜƴǎƛǾŜ ōŜŎŀǳǎŜ ŦǳƴŘǎ ǘƻ ǊŜǇƭŀŎŜ ŀ άǿƻǊƪƛƴƎέ ǎȅǎǘŜƳ 
will be difficult to obtain



Current APS Beamline VME Functionality

ÅAnalog to digital (IP330 and others)

ÅDigital to analog (DAC128V and others)

ÅDigital I/O (IP-Unidigand others)

ÅSoftGlue(IP-201)

ÅCounter/timer (JoergerVSC-16, SIS-3800, SIS-3802)

ÅMulti-channel scaler (SIS-3800, SIS-3802)

ÅSerial communications (IP-Octal and others)

ÅMotion control (OMS-58, MAXv)

ÅAPS timing system (FRX-200, FRX-300, TMG-1)

ÅAllen-Bradley SLC-500 PLC communications (6008SV)

Will discuss affordable replacements for most of these.



VME Replacements

ÅSerial control
ÅReplace with Moxa terminal servers, very straightforward

ÅA/D, D/A, digital I/O, counter/timer/multichannel scaler 
ÅReplace with Measurement Computing Ethernet and USB devices

ÅUses the Measurement Computing libuldaqSDK on Linux.
ÅOpen source, vendor support

ÅSupports all of their modules

ÅSimilar to, but not source compatible with their Window ULDaqSDK

ÅEPICS drivers now make different calls for Linux and Windows



Measurement Computing USB-1808X ($979)

Å8 analog inputs, ±10V, ±5V, 0-10V, 0-5V ranges
ÅSingle-ended or differential

Å18-bit, simultaneous sampling

Å2 analog outputs, 16-bit, +- 10V range

Å2 timing generator outputs, 50 MHz
ÅProgrammable frequency, duty cycle, polarity, number of pulses

Å2 differential encoder inputs, 50 MHz

Å2 counter inputs, 50 MHz

Å4 digital I/O, individually programmable direction

ÅStreaming input up to 200 kHz
ÅAny combination of analog, encoder, counter, digital inputs

ÅUp to 200 kHz

ÅStreaming output up to 500 kHz
ÅAny combination of analog and digital outputs



Measurement Computing USB-CTR08 ($489)
Replaces Joergerand SIS scalers and MCS

Å8 counter inputs, 48 MHz
Å64-bit counter depth

Å4 timing generator outputs, 48 MHz

ÅProgrammable frequency, duty cycle, polarity, number of pulses

Å8 digital I/O, individually programmable direction

ÅSupport for EPICS scaler record

ÅSupport for Multi-Channel Scaler (similar to SIS 3820)
ÅMinimum dwell time 250 ns per active counter

ÅCan also capture value of 8 digital input bits in each dwell period



USB-CTR08 main screen

9tL/{ άǎŎŀƭŜǊέ ǊŜŎƻǊŘ ǎŎǊŜŜƴ



USB-CTR08 Multi-Channel Scaler (MCS) Mode



Temperature Measurement
ÅE-TC ($559)
Å8 thermocouple inputs, 4 samples/s, types J, K, T, E, R, S, B, and N.

Å24-bit analog outputs

ÅUSB-TEMP ($629)
Å8 temperature inputs, mix of platinum resistance thermometers 

(RTD), thermocouples, thermistors, or semiconductor sensors.

Å2 samples/s

ÅE-TC ($2,319)
Å32 thermocouple input, types J, K, T, E, R, S, B, and N.

Å3 samples/s if reading all 32 channels, faster if reading fewer.

Å32 digital outputs, switch-selectable pullup resistor
ÅEach output can either be controlled by software or can be controlled by the 

alarm status of the corresponding thermocouple. Flexible alarm configuration, 
i.e. hysteresis.



ÅE-DIO24 ($335)
ÅEthernet interface

Å24 digital signals, individually programmable as inputs or outputs

ÅUSB-310X ($459 - $689)
Å16-bit analog outputs (4, 8, or 16)

Other Measurement Computing modules we will use

Our enclosure for USB-1808X, USB-3104, USB-CTR08, 68 BNC connectors, 2 encoders



Motion Control

ÅThis is the most challenging aspect of moving away from VME at reasonable cost.

ÅThis is a count of the motor controllers and axes at GSECARS.

Motor controllers at GSECARS

VME Non-VME

OMS-58 OMS MAXv Newport XPSACS MCB-4B Aerotech Delta Tau
Total controllers 44 8 17 8 1 2
Total axes 352 64 136 32 7 14

Total axes 605

ÅTwo popular non-VME motor controllers are Newport XPS and ACS MP4U.  These each 
cost about $16,000 for an 8-axis version.
ÅThe controllers have advanced features like complex coordinated motion that are needed in some 

applications.

ÅGSECARS needs to replace 52 VME motor controllers, which would be $832K.  
ÅThis is not feasible within our budgets.

ÅThese are all controlling simple open-loop stepper motors, mainly with Step-Pak drivers.



Motion Control

ÅMuch of the cost of the Newport XPS or ACS MP4U is the drivers.

ÅNo need to replace the drivers, we can continue to use the Step-Paksor 
Phytrondrivers that most beamlines are using.

ÅWe mainly need an inexpensive Ethernet controller with pulse and direction 
output.

Step-Pak drivers

Phytrondrivers


